Exosomes from Human Dental Pulp Stem Cells Suppress Carrageenan-Induced Acute Inflammation in Mice.
The primary goal of this study was to examine the effects of human dental pulp stem cell-derived exosomes on the carrageenan-induced acute inflammation in mice. Exosomes were purified by differential ultracentrifugation from the supernatants of stem cells derived from the dental pulp of human exfoliated deciduous teeth (SHEDs) cultivated in serum-free medium. At 1 h post-carrageenan injection, exosomes derived from supernatants of 2 × 10(6) SHEDs were administered by intraplantar injection to BALB/c mice; 30 mg/kg of prednisolone and phosphate-buffered saline (PBS) were used as positive and negative controls, respectively. Edema was measured at 6, 24, and 48 h after carrageenan injection. For the in vivo imaging experiments, AngioSPARK750, Cat B 750 FAST, and MMPSense 750 FAST were administered into the mouse tail vein 2 h post-carrageenan injection. Fluorescence images were acquired at 6, 24, and 48 h after edema induction by IVIS Spectrum in vivo imaging system. Exosomes significantly reduced the carrageenan-induced edema at all the time points studied (by 39.5, 41.6, and 25.6% at 6, 24, and 48 h after injection, respectively), to similar levels seen with the positive control (prednisolone). In vivo imaging experiments revealed that, both exosomes and prednisolone suppress activities of cathepsin B and matrix metalloproteinases (MMPs) at the site of carrageenan-induced acute inflammation, showing more prominent effects of prednisolone at the early stages, while exosomes exerted their suppressive effects gradually and at later time points. Our study demonstrates for the first time that exosomes derived from human dental pulp stem cells suppress carrageenan-induced acute inflammation in mice.